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多聚唾液酸 (Polysialic acid，PSA)是以 α2，8 键连接唾液酸残基形成的线性
均一多聚的碳水化合物，主要附着在神经细胞黏附分子 (neural cell adhesion 
molecule，NCAM)上，在调节细胞间黏附、细胞迁移、神经发育和重塑过程中发







学方法和血清水平来检测 PSA 的表达情况，而本研究采用 western blot 的方法来
检测 62 例喉癌，19 例乳腺癌和 17 例肺癌患者癌组织、癌旁组织、淋巴结组织、
正常组织中的 PSA 的表达，观察其在喉癌、乳腺癌和肺癌中的表达特点和差异。 
结果显示喉癌、乳腺癌、肺癌组织中的 PSA 粘附在分子量为 140 kDa 和 120 




无关 (P>0.05)，而有颈部淋巴结转移喉癌患者的喉癌组织 PSA 阳性率显著高于
无淋巴结转移患者 (P<0.05)；在无颈部淋巴结转移的患者中，喉癌组织的 PSA
阳性率显著低于癌旁组织和淋巴结组织 (P<0.05)；进一步分析同时具有喉癌、癌
旁和淋巴结组织的 12 名患者，发现有颈部淋巴结转移的 7 名患者中，其癌组织、
癌旁组织、淋巴结组织 PSA 阳性率均为 100%；而在无颈部淋巴结转移的 5 名患
者中，其癌组织、癌旁组织、淋巴结组织 PSA 阳性率分别为 60%，60%，100%，
虽经统计学处理未见有显著的统计学意义，但说明喉癌在未出现转移的时候，淋























在淋巴结中检测到 PSA 有助于喉癌诊断，以及判断喉癌有无淋巴结转移。 
在乳腺癌中，PSA 表达阳性率在癌旁组织中最高(71.4%)，乳腺癌组织(57.9%)
和乳腺正常组织(56.3%)中相对较低，且两者阳性率差别不大。提示正常乳腺组
织中有较高的 PSA 表达，而乳腺癌发生后其癌组织中 PSA 的表达未见增强，说
明在乳腺癌中检测 PSA 的临床意义不大。 
在肺癌中，PSA 阳性率同样在癌旁组织中最高(70.6%)，肺癌组织 PSA 阳性
率(64.7%)略低于癌旁组织，肺正常组织中则最低(31.3%)。癌旁组织和肺正常组




综合分析喉癌、乳腺癌和肺癌 PSA 的检测结果，我们发现喉癌组织中 PSA
的阳性率最高，为 80%，明显高于乳腺癌(57.9%)和肺癌(64.7%)的癌组织，说明
了通过western blot 方法检测喉癌组织中 PSA的表达敏感程度最高，建议western 






















Polysialic acid (PSA) is a carbohydrate composed of a linear homopolymer of 
α2,8 linked sialic acid residues and is mainly attached to the neural cell adhesion 
molecule (NCAM). PSA plays important roles in intercellular adhesion, cell migration, 
formation and remodeling of the neural system through regulation of the adhesive 
property of NCAM. Although PSA is lost from NCAM in most adult tissues, various 
tumors are known to re-express PSA. When this re-expression occurs, PSA becomes a 
metastatic factor that promotes tumor cell detachment, invasion, and colonization at 
distant sites. Indeed, many human cancers that express polySia have a predilection for 
metastasis to the brain. 
More and more researches on the expression of PSA in various tumors are done 
recently. Among the PSA-positive tumor are lung carcinomas, neuroblastoma, glioma, 
pituitarytumors, rhabdomyosarcoma. The PSA expression in tumor was correlated 
with tumor progression, invasion and metastasis, the PSA could be a clinical marker 
in the diagnosis/prognostic of lung carcinomas and neuroblastoma. But the 
correlations between the PSA expression and the clinicopathological characteristics in 
throat and breast cancer are unreported. Most of the past research used 
immunohistochemistry to detect the PSA expression in tumor tissue, or detect the PSA 
level in serum. The present study assessed the PSA expression in tumor, adjacent 
tissue, normal tissue and lymph node of 62 throat cancer patients, 19 breast cancer 
patients and 17 lung cancer patients, that detected by western blot. The results showed 
PSA carried by 140 and 120 kDa NCAM isoforms in throat, breast and lung cancer, 
mainly attached to the 120 kDa isoform. 
The results of throat cancer showed PSA were expressed in all lymph node(100%), 
and more frequently in adjacent tissues(92.5%) than tumors(80%). PSA expression in 
throat tumor was correlated with cervical lymph node metastasis, but not with 















tissue and lymph node of throat cancer (P>0.05), PSA positive rate of node-positive 
tumor was higher than node-negative (P<0.05); PSA positive rate of tumor was lower 
than adjacent tissue and lymph node in node-negative cases (P<0.05). Analyzed 12 
patients who had tumor, adjacent tissue and lymph node showed PSA positive rates of 
these three tissue were 100% in 7 node-positive patients, but other than in the other 5 
node-negative patients that were both 60% in tumor and adjacent tissue, 100% in 
lymph node, these results suggested that PSA expressed in lymph node when 
tumorigenesis both in node-negative and node-positive cases, and before PSA 
expressed in tumor and/or adjacent tissue of node-negative patients. So we conclude 
PSA expression in lymph node could be a clinical maker for diagnosis of 
tumorigenesis of throat cancer, it is an early event during throat carcinogenesis, and 
couple with the PSA expression in tumor allow to determine lymph node metastasis. 
So we suggested that if PSA was derived from leukomonocyte if PSA not from the 
cell of tumor tissue, PSA as a metastatic factor that promotes tumor metastasis when it 
expressed in tumor; and this as a result of immune response by the function of 
leukomonocyte; if PSA from the cell of tumor tissue, tumor was metastasized when 
PSA expressed in lymph node, that means the sensitivity of PSA tested in lymph node 
higher than current pathologic diagnosis when to determine lymph node metastasis.  
The results of breast cancer showed PSA were highest expressed in adjacent 
tissues(71.4%), less frequently in tumors(57.9%) and normal tissues(56.3%). These 
results suggested that the PSA postive rate of normal breast tissue was very high, but 
the PSA postive rate of tumor was not much higher than normal tissue. So the there 
was few clinical significance of PSA expressed in breast cancer. 
The results of lung cancer showed PSA were highest expressed in adjacent 
tissues(70.6%), then in tumors(64.7%), and lowest in normal tissues(31.3%). there 
had significant difference between adjacent tissues and normal tissues (P<0.05), PSA 
was expressed more frequently in adjacent tissue than normal tissue. These results 
suggested that PSA contribute to the diagnosis of lung cancer by testing the PSA 
expression in tumor, adjacent tissue and normal tissue. 















we can see PSA was expressed most frequently in throat cancer, so the sensitivity of 
testing expression of PSA by western blot was highest in throat cancer. And the PSA 
positive rate of lung cancer was accord with the previous research testing expression 
of PSA by immunohistochemistry (IHC). So we concluded PSA could be a clinical 
marker in the diagnosis of throat cancer and lung cancer, but not breast cancer. 
 






























PSA polysialic acid (polySia) 多聚唾液酸 
NCAM neural cell adhesion molecule 神经细胞黏附因子 
Endo-N endo-N-acylneuraminidase 
polyST Polysialyltransferases 多聚唾液酸转移酶 
monoSTs Monosialyltransferases 单唾液酸转移酶 
STX ST8Sia II，ST8 α-N-acetylneuraminideα-2,8-sialyltransferase II 
多聚唾液酸转移酶 II 
PST ST8Sia IV，ST8 α-N-acetylneuraminideα-2,8-sialyltransferase IV 
多聚唾液酸转移酶 IV 
APS Ammonium Persulfate 过硫酸铵 
DTT Dithiothreitol 二硫苏糖醇 
SDS  Sodium dodecyl sulfate 十二烷基磺酸钠 
TEMED  N N N' N'-tetramethylethylenediamine  N N N' N'-四甲基二乙胺 
Tris  Hydroxymethyl aminomethane 三羟基甲基氨基甲烷 
EDTA Ethylenediaminetetraacetic acid 乙二胺四乙酸 
SDS-PAGE Sodium decdecyl sulsfate-polyacrylamide gel electrophoresis 
十二烷基磺酸钠-聚丙烯酰胺凝胶电泳 
SCLC Small cell lung cancer 小细胞肺癌 














第 1 章 前 言 
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转 移 的 倾 向 [4] 。 NCAM 的 多 聚 唾 液 酸 化 是 由 多 聚 唾 液 酸 转 移 酶
(polysialyltransferases)ST8Sia II (STX)，ST8Sia IV (PST)催化完成的。 
1.1 NCAM 和多聚唾液酸的结构 




选择性剪接，NCAM 形成了四种亚型，蛋白分子量分别为 180、140、120、110 kDa。
180 kDa 和 140 kDa 的 NCAM 从细胞膜外侧穿过跨膜区，部分连接于胞质内。而
120 kDa 的 NCAM 通过糖基磷脂酰肌醇 (GPI-anchor)与细胞膜相连接，不存在于
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